COROLLARY (strip lemma): Hie
REDUCTION LEMMA: Suppose that P and Q are connected in G(G(n),l) by a path of length k<n+1 then there exists an R such that P >-»(n-k,k+1) R (n-k,k+1)«-< Q where M := I. PROOF: By induction on k. When k=0 the lemma follows from the Church-Rosser theorem. Suppose now that we have a path P := P(0), P(1),...,P(k) := Q where k < n+1. We have by our induction hypothesis that there exists an R such that P >-»(n-(k-1),k) R (n-(k-1),k)«-< P(k-1). We distinguish two cases. Case 1; P(k-1) = Tl and Q = TG(n). We are assuming that k>0 so TG(n) >->(n-(k-1)) Tl. By the Proposition there exists an R* such that P >-»(n-{k-1),k) R* (n-(k-1),k)<<-< Tl. Again by the Proposition there exists an R" such that P >-»(n-(k-1),k+1) R** (n-(k-1),k+1)«-< Q. This completes the proof for this case. Case 2; P(k-1) = TG(n) and Q = Tl. By the Proposition there exists an R* such that P >-»(n-(k-1),k) R* (n-(k-1),k)«-< TG(n) . By the strip lemma corollary to the Proposition there exists an R** for the following diagram TG(n) >->(n) Tl >-»(n-k,k) R** (n-k)<-< R* (n-(k-1),k)«-< P. Finally by the Proposition there exists an R*** such that Q >-»(n-k,k+1) R*** (n-k,k+1)«-< P and this completes the proof of the lemma. COROLLARY: Suppose that k<n+1. Then there is no path in G(G(n),l) connecting the combinators K and K* of length <k+1. PROOF: K and K* are >->(n-k) normal.
We can now prove the following THEOREM : G(n) is n-easy but not 2n+5 easy. PROOF: Suppose that K and K* are connected in G(G(n),M) by a path. If M=/=l then by the Replacement Lemma and the theorem of Mitchke >-»(n) is Church-Rosser ;so this is impossible. Thus M=l. But by the Corollary to the Reduction Lemma such a path must be longer than n. Thus G(n) is n-easy. Clearly there is such a path of length 2n+5 so G(n) is not 2n+5 easy. (IV 
